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(57) [gft] 

[US] »2ffy7'J y^mr^^muLx 
*T>y°V yf&vt 6t*(c ( * 3 P^3SJllllH*5fi»L 

Iffi&^S.] 7j< 2 FCCDl/^X5' 5^fc^T. N (N 
= 2, 3, 4, ■•■■gffSit) b &f8j£-$-4«SM«5tf) 
^¥b'>y htt<!0tejMSP7W, 7X, 7Y, 7 ZmkitiZ 

^f>/bB^<7)f£jIg|5 7Wi:7Y, 7Xfc7Z£ 
</W * H 1 , H 2 £ A;ft LT 2 fflofflf 
»T"»#§^\ NfSaa&f^TJi. Nb*«y b<?D(6j3lgP7 
W, 7X, 7Y, 7ZtNffl<50ffili6^1EKl^^X g !»H 1 
a. <£H2a, <6 H 1 b , <f>H2 barA^I LT. 2 Nffl 
Wffl»WriW C C DSHRSFF- 1 SrflUSf S . 
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[ff*Jlll *fCCDbyX?fcfcV^, N(N = 
2 , 3 , 4 , ■ • • ■ Bfm) t* -y b &»)£-$--&«3g«0# 

i k fc ^5 C C DSMfe*?. 

C ft *lf 2 ] ±f B*¥ CCD!/y"X^ <*>***K<Z> JJE 

<ES£»fc-£i. feii4Sa»y t/Pxoffiffl*«. ±lffiiS»ff 
W-^OffiSWXcOffiffl t ID-T* -Sit &#if k 

-rsaw&s i fcK*t«c c d«hr*?. 

Tc7)±iaM»fcB uy- b * * y £ txm^-mmm l . 
iMiNimmitxn i mnm&m l y con. §■ 

1 ^ffi*^c c DflMR*^. 

[11*114 ] C D V ^X^^TLU^y- hgfl 

tt^T-{±±iey- h sp^m^ y^ y ^'jaiac* y ^ 

U S^gflcDN^N- l^iJfc*fBt^ft-^«t&±IE 

«* zmwrnrnzno z t &imb-?$m$m 1 kk«o 

CCDfWfc*?. 
[00 0 1] 

[0002] 

b7*-3&X ; SMjSMP) . AE (^--hT-f U 
X ; @fJ)lltB©J») , AWB (5f-b*W FA'^y 
x ) -r - hVN*. y ?jfiM.< totz 0 . il^x^# 

^ 7«l^^»?ft»l§ dilKrt S -I fc ^'HSl 

[00 03]i9lt £«J; o&^^fcJS^ixS. 
C C DflMRJJH'tO— ^WffiH**^-. u«C C Dftft 

S^P 5 1 (i , V vb>9>& -f >9-H >mwmt mtti 

fc A 5«3tS5 5 2 *s*«fre b U -/ ? XttlcffiMgftT . 



^LTSItCCDl^'X? 5 4#'JgfE?fU 3£>£S 
it C C D U- i>X ? 5 4 ^VKT CCDl/y'X^ 5 5 fcfgifi 

7J< 5 pccdp^x$' 5 5^^>«i:?t{±, ryrs 

[0004] SiC CDl/yX?54 f <7)Skj*« 

ffii^S-lSWAVkXcif.Vl , «5V2, *V3, <f>V4tf 

mnzti.. AmmmxHt^wffinmk-h^tiz, , — 

7j<¥CCDl/>> - X.?5 5«±, «-S7tgR^J^J5i>L 
Tffi$ixfc!lS)I«ffit7i<TlWj7N";PX «SH1, ^ H 2 # 

[0005] ±M(r)fflmizM LX . 7 A U- b ar± 
(f htz^Z\±^ C C D»ft«^c0C C D Vi>X9*?isX 

*\, mmmmt£±.tr&k* wtmfflttmjjtft&kL 

XL&O. CCDMim^XlZ.. 
ffl«^-4S*<0BWCs CDS (fflH2ttV7-'J>'/) 

•fe -y b « fi= d t . h . 

[0006] 

[ffenjKflBfcLJ: 3 fc-tSSBH] C C Dmim=f ^^ 

*#&fc LT> C D I'^^WffiBjjaSaBtS 2fl& 

t L-T 7D-f -f y ^-r 7 j.— i>' a y ( F D ) T"*^ 

2 mmzumi- & urn*?. *tc cdi/^^ <z>«»k 
i^^rawaaaR* 2 ft c tmrn^x- 2 mm* tmtz 

2ifyri) y^<OHf yru y^"f# Sffi^^r 

U -fe h ffllBKW- ^ «ra*«J® <^Tl*3„ 
[0007] HI 0(J:119WCCD»(1«^ 5 lW2ffl 

yi^HI, Hi l^KTCCDi^^'x^cOjiSMMc 

•f. 

[0008] ^KTC CDl/yX? 5 5t±, 010 HSrf 

iat, *wfrs«±«e«M^/rLTWi.BBis@ 

c^lSII^ U 3 X h- U- 'Jmm 5 7s k»2 

jg a co^isa^ u n y a> s h 7 y x 7 r mm 5 7 1 
fc *» t * s aa^*5jM«s 5 7 ^msgjiMr [6] k}» -> x 

teMSBc7)feiMSffi 5 7 t;S5 1 ffiWlEtt^VWX flb H 1 j6*EP 

tt. ffi<7> i on coe^oiKMmii 5 7 izm 2 m 

cr>mi)JVVX<t> H 2mm^flX . V^19)|> 2fflWffiffl 
[0009] IU*>, Hi 0 t^-T J: 3 IZ. H#*T 1 T" 
Wi^JVX <f>H2 tf1&U<!l<t =5r D . <^> H 1 &m\l%tl& 
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[ 0 0 1 0 3 B#*T 2 Tii. IS 1 fflcommsvux 
4> h l **ffiK/K m2-^coWSa^)Vx <t> h 2* s fiw<. 
^k=5r 0 , <t> H 2 *^PJn£fl£l5^mffi^*°T > y^ 

/i^'SK & 0 . h i ^epjn^tL^iKjMSB^^ 0H24> 

LT2ffl!M>^X<£Hl , 0H2tJ:O, ft-^Uffi 1 ** 

[ 0 0 1 1 3 7j<^C C D 1/ VX9 5 5 <7)ft&%<?)£&ffi 

figll fficolM^XgbH 1 ^Epj a §^§ x o ti^t 

KL^V*7D-f < yfrJ 7 3- — ; Ja> ( F D ) 
[00 1 23 7D- r < y/f<7i-y'3 y (FD) 

jL-i>' 3 y ( f d ) izmm-f h u -b -v v ?- hmz y 

•y hy-b^VkX0RG*^^^T. 7n-f< y?" 

x -f 7 i-i'' 3 y ( F D ) coWMtfV -fe -/ 1- §*xl> . 
[ 0 0 1 33 <! 3 t-THl IcnCCD^&mtmihK 

CCD Hi^tJg+^T P CDSSfrfir y -fe -y h 
T dOSWir-^ft-tSr^-riEia'efeS . C CDM 

t . fflK 2 m-'fy r y y ?"bp *> s r y -t 'y h fi#T P & 
i-f ^ 7 y/l. *cof&r- ^ft-tT d <nW>W*ryy° 
vyy%ti&. 

[00 1 43 kZbX\ W«*|6Lh8*S3tAtB3jaR 

i/-ii/-b^i<^t). mmnxoiz. ccDtB^e 

^mmhfzAF, AE, AWB¥«7f-FA"7W 

[00153 £ix£efc#l-& f^Risvkvcc 

D l/y'X*cO«jJW]$l&£ 2 fSfc LT . EMj-r-* U- 

AVl^x&V'C C D {ttfjftJBS: H 1 2 (cijr*-. Rt&ffi&jR 

^fg^Sfctf). 7K¥lii!l^VUX^H 1 , <£H2, U 

0 , CCD ffi 7J*ff««3 ¥tH^ § . 
[0 0 1 63 L*>L&**£>. J-^vr^ 
If 'J y^^f dgB^OiflTp 2 , Td 2*«. MffiO 

*s 1/2 fc^r o . Vvy?' vux^ yy°vy y> 

m-hh. L*>£>. -r-^U— h*»'2igfc:&.g>£ £:*»£>. 

immmmmh zmz* o . fs»«*coii*^y -f x 

sbWm. a X h WHt" i> ?miz% h . 
[ 0 0 1 7 3 — T-r? U- b Sr^-f^yJePC C D 
VVx9<vfflfflg&®\z.]dif hUmt LX, 7o-f 



Rt^C C D tB7J*tt^H 1 3 fc^-To 
[0018] d«073aT'(±, 7°U -fe -y bfiJPalTp 3 fc'r 

- ^ WIST d 3 C0JI£ {i-fix^ixT p 2 , T d 2 i: Rl« 

yry y^^fUxcoam^mM^^k-ti.. 

T p 3 ^^^FIEiJ'' NVUX 0 H 1 CO 1 13 B<0gk^«I 
PbI T d 3 ^VlcTigB!)'' NVWX 0 H 1 CO 2 [II B Wf£K;l^ 

[0019] ±aiL7tPflS<Ofi|^O^fefc. *^fci5 

v « s ai^ffiii t. n flsasHftr ccd m&3$=?fr i> <n 
rcomm^^m^Lx-fyy y &tmz, 
^-^aj**9«<. *»oiBs)a8c*^< LTiSfHa-fbtja 

Lfc CCD t <0T* l> . 

[0020] 

C»ffl*)W»l-t6fe«><0#S] 3|s?fi^<OCCDflM6*^ 

li. 7K 5 FCCDl/v : X^«N (N = 2, 3, 4, 

imsndsmv^&x o tNt'7 

(i. Nb'7 h^tejMaptNjffl^ttWiHft/^x^X* 

[00 2 1 3 ±iico^HHc7)«fi£t iWi', NfSMfJf^ 
tfc ^t, 7\<.¥-CCDU : JX?Z2 NfflcDfflmWJjt J; 

i fc *5 f ■ £ , *offiBB 2 fi-t y-r y y ^t; t$ ft s ? 5 y 
7vsvkx. fyry y^*-;i-fv-?;uxS:asii^t |h| 
-co t t -fh z. k ifix- # , » xcofijp B i ZimWifP 

[00223 

B^X. N (N=2, 3, 4, ••••a«afe) b'vh^i 

fiSc-rs«Kisgi5co#^f -y h^commum^zimM 

b'-y ha^colKjMSfclHl-colESj^VL'X^ATaLT 2ffl 

<oiB*BBttT«^s*, Nffaattf^TJi, Nf-yi-coiK 
mmmxwtz *s ccd bmrjr^ t» s . 

[0023] afcafcSfcBjft^ _h|Bc C DHHR*?teJ3^ 
X, ykTC c D u¥x?<Qm$&<olimBte$-x- hKh 

%mpvuxco{nmt\ mmbitvco— immwv vuxco 
ffiffl k m-x-fo h «j£ t -r s . 

[0 0 24] S7t*«Bfl{i, ±iecCDfi{fS^fcV^ 

- h & si- y nz iximzmn-m t . wessmfcentim 

4 1 1 PJcoff^tti t h co^ ^ ^- y Cc LT 1 / N co^ijco 
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[0 0 2 5] ttz^Wm, ±ISCCDffi««^fe^ 
X , *¥CCDl/ i>X9 (fcOTffllfc**- hM^if tXM 

mw^tz* k w u Nf§3H6^Ti^y- b 

£fl £ :/ 5 y * > $>«§IBJ £ *^tL . tfO N ?fj * 
N- lM^«L^fl^«K^ b W y«Wte#TT*> 

[0 0 2 6] £TF\ 0H^#BStT*«^CCDai« 
JSS^^^SfeM^SlW-rSo Hlll*SlttWtffi5CCD 
JWftSS^^fci: LT*rf. ^CCDSWRS^PIU:. 

Sri7* Sg«»2 3&qi»^b U 9xAt 

tSS^ 2 teBd» LTKft fe3hjfc«*{tj L ^ 

- b m 3 Sr^ LT StKS 2 ^mizMUC CDl/yX;^ 

C C D U i?X 9 5 fcSSa^T. C DUi^X9 5 IZ 

T[±l^«EV 0Ut te^MZtitztk. ZtiifiltijiZtLZ. 
mm.0 C D V i>X 9 4 &M£ If 4 fflcOSEIEfj^ nVWX <f> 

[0 0 2 7] *HifiMfc45V^{i:. 7j<¥CCDl/^X^ 

b - m 7 s f: m 2 s a <o ^ & a ^ u 3 y * ^ * & 

b7VX7r -Iffi 7 t £> 3: 4 SSccOilESJtttffi 7 
X, 7Y f 1 ZifllffiSStih . 

[0 0 28] ( I^ilSiMglI7W, 7X, 7Y, 7 Z^gjM 
111 7 izM LX , 4 'OCOil D M t TltecO^ 1 colgSfr^ 
/bX *Hla, W>2 <D%Wh^)VX 0H2a, ft 3 Olgffil 
7\7b.X H 1 b S.t/^4 <7)|gSy WU-X 0H2bHis 
7 wcofiiMSffi 7 trft l w x <f> 

HI a^^vt^ct ^^ffijf^ffi^tl^o IP*?. £<rTgS 
1 COlMJ; N7bX H 1 a ^ z_ ^tl^mmU^ 7Wt 
U 3£2. ^3S.l/B4c0^ig|ij^7^X^H2 a, 0H 
lb, 0H2b3&S-§-i.4>tLSteiHSU*-ttL^7X, 7 
Y, 7Zt«, »>3^3 2ocolK2Sgf"eib^y b 

CCDl/y'X^4 lz1$f&t& . 

[00 29] JR»atO«Si«7WfcBI»tT. *Ttii* 

t67t7-f^./fO*-ygy ( FD) ^iS9, 
>J -fe: >y b b^7bX<£ RG#EpjlJ$il& y-byh 
bgfll ORt^U^y bbW>^«l 3jWIM§*i6. 
[0 0 30] #^5^fe)I37W^fg3M$^ff#m?^ 

yvJM9{zmz^K%> » 7u-f < yyf < y.^ 

- 'J 3 yffl« 9 tets V WffiWESSMZ fix m^WWtfr 



M«l 3t*J-fe-/hS*lS e 

[0031 ] ±}SO*»feW^C C D SHR*? 1 
^Iftf^. #^¥0 c d is i?x 9 5^<nm^*W%$ 

ccdu^x^s ^mmmmzisntmm^vux <t> h i 

a, <£Hlb, ^H2a, <f> H 2 b t C C D fe^ftff?, 
ffia&ftfcfe W 'S iglft^ NVbX 0H1, 0H2tCCD[ij* 

[0032] ais)iJKT«^-r^ ^fovphwmm^m 

&i±. m 5 \tZ7FT$~£ o t . ^1 c7)»^°;UX 0 H 1 a fc 
g3C0igl;7^X^H 1 b%mt?nv?/VUXt'th 
t mz . SB 2 £7)gg»j^ NVbX *H2ai:S4 ^lEf ij^ ^7^X 
*H2bJRt?07;tU fioffil , »3^iB»^ 
/kX^Hla, ^HIbh^2, SS4<5D8BB|MV1/X0H 
2 a, <^H 2 b k&SV^CjStff £ Lt v V^*)*9>S2fflig 
fjj^VbX^«t. iillCioT, V^^2ffl<7)ffla 

oat/Hi lx^Lfzmmtmtxhh, 
[0033] mzimmifcom&ii. nmpvux ( 4> h 

la, ^ H 2 a , 0Hlb, 0 H 2 b ) ** s H3 
J: d t . -f - ^IfS 1 ^igtt^ nVP X <f> H 1 a i: m 3 colBfjv n° 
;IxX^hi b^HHiSffl^L, ^2(7)l[Efi;^7UX0H 
2 at^4 cOHEIjM7bX0 H 2 b &2.^fciSffl^£ fc 
^1 . m3cO«7^X0H 1 a, <f>Hl b<T>m 
COJVUXk. ^2. ^4<?0lgB7N7kXgi>H2 a, <£H2 

^«^l/2t : ii^ £ J:'5^) ISS^ix. V^*9>S4 

[0 034 ] l22&tX12l3K^"rj:3t. S^f. B#^T 
1T1±. ^lc7)lg»^7bX^0H 1 a**iSK/K S3 

^oiiaft^ ^ h i b ^tev^^ k o > ^2 comm^ 

/1/X0H2 aa>SX;U. IS4cOlBi6A7UX0H2b^ 

SP7W, TX^r^y^K^^o t^oT. 
la, *H2a3&«Epjp3tL-&*eaigP7W f 7 XcOX b U 

AW<^rO. 7n-f I -f 7^y 3 ^1^9^ 

mW^y-fe-/ hStLS. «rc7)U^ >y by-b^7UX^R 
G(± s ft^S^tS3ltR7WcOlE»/N7PX0H 1 at«L 

x . mmMfcom^co v -tr * y b b ^ ^ux 0 r g t iii 
[0035] mz^ m&r 2xn, m2 > S4^ieijm° 

/WH2a, «H2b*SRiKL N 0H2a«K 
0H2 b^iSX^t^r O. *H2 a*«EPJp§iiS 
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ffi£B 7 Xco^ y>-^}V-hm< £r 0 . 4> H 2 b ^Epjp 
$ ix £ %%mB 7 Z cotfr- Vy^«<« 0 I-oT, 
M.m£CD <f> H 1 a tf0<E3MSP 7WWH2a cOtelM 7 X 

Jt, +P B 1^fl#S?te{i*H 1 a, <£H2 aC0ffeM§P7 
W, 7XH*H2b, <£H 1 afiO(£iHSP7Z f 7W>\ 

[00 36] B$^[T3T1is H 1 . SS3tf)ig»>>\' 

/kX<£Hla, «Hlb#*KteU #Hlai>IK 
/k <£H 1 b^«l^;l^5:D, <£H 1 a^EPSnSiX* 

CJiS7Wco^-r>'v'^;^S<^ , 9. *hi b**Epan 
$ix^te^7Y^7i^y^-r;W^<^rl). <etT\ 

jR»a<?)«3*a 7 wtsiflrs tut 2 B*#com#mw e 

ifiy o— f- 4 y ^ x -f x jl— ^ 3 yffiiS 9 fcrftiMS ix 
h* PlB#fc*H2b, *H1 a^dSMSBTZ, 7W^t 
f(WHlb, 0H2bO$^MSP7Y, 7Z^$SMS 

[0 0 3 7] -€* LT. %£T4T1^ SrX»2, aS4<7) 
ItA°;kX0H2a f <^H2b^KL, <^H2a^B 

^^K3t^7X(7)^y^^;^S<^0. «H2bA« 
EfflJP $ fLS tfi^SP 7 Z cOtKt yyt/^I < 4 & . ft 
T. fl^l^eiJ^H 1 b, <£H2bcO*16Mgft7Y, 7 
ZH*H2a, 1 b<7)K3M§£7X, 7Y^t?£iM 
Six*, 

[0 0 38] ClOfJ&t £fcl%rn k|i|t«JBt=Sr 
0, fft/ggl, Sg3<Z)lBi&A/UX£H 1 a, ^Hlbtf 
R«EU *H 1 aimuK^^ 0H 1 b^fiP^i:^ 
0. *H 1 afc^PinSft&l^ 
«R<=5r l 9. 0H1 b^EPSpSixSI^^TY^T-yx 
*tT. ff^«^e$i<£H2a, <£H 
lb(E197X, 7YK^Hla, *H2a^lE3*« 

7w, 7XA.t(gas§ix&. y^7by-bm 

7 a - ^ a y «J$ 9 t-Sa S tifz tm WM e #* U -fe h 
Six*. 

[0 0 3 9] feLhcOTl— T4^FJ^fiO^C:^^ 

bx, mm2m^ryy o v y^mmxn, i3tiitcc 

DJiJJOTp 4c0t|r^^r U -fe hfl^cO;^ 9 VT^f 
;hfu T d 4 ^JffllHfcr-T- ? fl#<0+?- y 7° U y ^#*fr;b 
ix*o 

[0040] iimitlf^TIi;. H 1 a*>4> H 1 b 

Mi&^TliT 2-T4 o -/ ^^HTSkM-C^ 

[0 04 1] H4^SECCDl/^X^4^^7j<^ 
CCDl/y'X^5 ^«MSM SixT . ±3*C0B$*T 1 itZ 



m^mmemm^i^ s«:ccDi^x*4a>s>* 

?kT7' x y^ y ^JHt^ix* . 114 Afi^xy >^ 
/MIL 114 BM:|gi&?n*y?y\VPX£^?\ ilCCD 
lx ? 4 co«^g^K3MSS<7)IB18^ n'/UX * v 3 h 
otfc^ ff^M^TCCD lxxX^dO* H 1 b** 

EPJn S ix* ess* 7 y izmt Lx v ^ 0 

[0042] fuizE^ct 5 (c*^C C Dte3&£r#*fie36»i 

£ 5 IZ$5 V . HI. ^3 c^IEf^ nVUX <f> H 1 

a, ^Hlb^HM/H:, i^t!2, H4^)|gttlA 0 
;U*H2a, ^H2b^ffi^;WC35r-orfcO. fi# 

mmm 1.^3 coibss-^^x </> h 1 a , * h 1 b a ? ep 

JnSixTV^t£iMtf7W, 7Y^»«§ixS. — S 
tCCDl/yX^4 T1i;#»So 1 ^m<nW£B<?M 

x 0 v 3 mu^^vhtshz. tfrt>. mm<r) 1 0^15 

[0043] mz, m&T6i,Z&^X, ilCCDl/y 
x ^ 4 ^g^l5^K3MiS^lB16^ ^ux * v 3 #*K l^^;^ 
fcirO. S^S^KaMgBco^x y is* )Vt . 1 o#mrco 

T7tt3l^, SH.C C D U z/X 9 4 COMm&CO 1 
wico^mUcomm^ ^x <^ V 2 ^fiW!: ^ h £ fc ^ 
«k 0 . fi#«ffif3^. «»S<7)IE3iilB SgT^TC C D U 
y'X95C04>Ul boeS»7YtCSSnS<. 
[0044 ] &fcr, ^TS^V^T. ilCCDl/y 
X ^ 4 coS^S^IEf /J^VkX 4> V 3 t, iSl/^i: ,1 
h^JrO. aO^fi^H^ffc^TCCDl^^x^S^* 
H 1 bcotei£857 YfcKiSSfiS • 

[0045] -e^a. ffiraim^Tifci3v^r, *tc 

C D S/.X ^ 5 ^OlBB AVWXCOrt , *Hlb 

#H2a^IWH:4^:i:(:J:ot, 0Hlb 

cotmm? Ycoimnm^ h 2 aois^ 7 x^m 

9 . 4 ffiffl«W»T'7K¥ C C D 1/ >?X ^ t i 6 «i&^ff 
ioixSo 

[0046] ±ffi<?mMfflte£tl\'£* 7i<^C CDWJX 

mcom 1 ^liifiAVkx ^Hiat ntmtfm&Mfttifb 

wmmmx$cht>%:\,\ 

[0047] m-oX, CCD&jjmM. Tk^CCDU 
yX^5 ^ft*^5<50lBlftA7^X ^Hlat'Jt7b^- 
hyNVl/X0RG<offlffllc:J:oTV^5£Ot:\ *CTOJ: 3^ 
^Hlat'Jt7 h^-hA7kX^RG<7)ffiffl^ilSfc 

t D . ffl PhIziii^ y 7° u y ^ ^ ^ 9 w nvi^x ^ y 
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d 4 t III tmv$> 4. fgjfflMtT £>ffl« 2 »f 

[0 048] ^x^Ali^lft**^. flWfH-s«»9& 

[0049] ±a5(7)0ijT144ffl«fflaiEi)jt «t oTfSj* 
LT„ 2N(N=2, 3, • • • ; fficOfflWE 

&wm>mz\m , KMmp vux <t> h i a , </> h 2 a , ^ h 

lb, 0H2b, 0Hlc, <£H2c£EpJnU H 1 
ai;<£H2b, <£H2ah0Hlc, 0Hlbfc<6H2 

ru y^o? ^^vwwx^-tf-yr'j yif-fc—ivY-ivv 

N*&aa»f^{=tJ^T t> , Hfitt ? 5 y-m 

foxRWyyv yy-fc—)V Y>^vx<r>mw&^t%W^ 
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ABSTRACT 



A charge transfer device having a charge transfer portion in 
which a plurality of electrode pairs are formed above a 
transfer channel, with the plurality of electrode pairs com- 
monly wired forming N (where N=2, 3, w 4, . . . natural 
numbers) bits of the charge transfer portion bits so that 
electrode pairs of each half bit can be independently driven 
at every N bits, inputting the electrode pairs of each half bit 
with the same drive pulse to operate it by a two-phase 
complementary drive in a normal operation, and in an 
N-time speed operation, inputting the electrode pairs of N 
bits with N pairs of complementary drive pulses to operate 
them by a 2N~phase complementary drive., 
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